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Influencing Factors of Agricultural Carbon Emission and Ｒegional Differences Between South and North in
China． WEI Qin1，QU Jian-sheng1，2，BAI Jing1，LI Heng-ji1，2，LIU Li-na1，XU Li1(1. Key Laboratory of Western China's
Environmental Systems，Ministry of Education / College of Earth and Environmental Sciences，Lanzhou University，
Lanzhou 730000，China;2. Northwest Institute of Eco-Environment and Ｒesources，Lanzhou Information Center，Chinese
Academy of Science，Lanzhou 730000，China)
Abstract:In order to explore the main factors affecting agricultural carbon emission and differences between North and
South China，agricultural carbon emissions in 31 provinces，autonomous regions and municipalities (Hong Kong，Macao
and Taiwan not covered)were calculated based on relevant data and information available in the Agricultural Yearbooks of
1990－2014 concerning main sources of carbon input in agriculture，such as staple crops (wheat，rice and corn)，pesti-
cide，chemical fertilizer，plastic film，agricultural irrigation，farming machines and some others，for analysis of their af-
fecting factors and regional differences in agricultural carbon emission intensity using the Kaya identical equation and Theil
index，separately． Ｒesults show: (1)The agricultural carbon emission in China has been on a gradual upward trend in re-
cent years． Some factors like the optimization of agricultural industrial structure can restrain the growth of agricultural car-
bon emissions． The development level of agricultural economy will promote the increase of agricultural carbon emissions．
(2)In terms of spatial distribution，agricultural carbon emission is generally higher in the northern part of the country than
in the southern． The intensity of agricultural carbon emission per unit of crop area is showing a rising tendency and that per
unit of agricultural output a decreasing tendency． From the perspective of the regions per se，their Theil indices demon-
strate that regional difference in agricultural carbon emission intensity primarily stemmed from inside of the regions． The
difference in agricultural carbon emission intensity is greater in the southern part than in the northern and narrowing in the
coastal areas in both parts． The differences within the northwest and southwest areas are gradually expanding． Some sugges-
tions based on the above-listed findings are proposed．
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E =∑ei =∑(Ti × δi)。 (1)
式(1)中，E 为农作物生产中物质投入的碳排放用
量(以 CO2 计)，t;ei 为物质投入类型 i 的碳排放用




Table 1 Major agricultural carbon sources and their
carbon emission coefficients
碳源 排放系数 来源文献
小麦种子 0. 11 kg·kg－1 ［8］
水稻种子 0. 86 kg·kg－1 ［8］
玉米种子 1. 05 kg·kg－1 ［8］
农药 4. 934 1 kg·kg－1 ［9］
化肥 0. 895 6 kg·kg－1 ［9］
农膜 5. 18 kg·kg－1 ［10］
农业灌溉 266. 48 kg·hm－2 ［8］
农作物种植 16. 47 kg·hm－2 ［11］
农业机械1) 0. 18 kg·kW－1 ［11］












C = (C /A)× (A /G)× (G /P)× P =
h × a × g × p， (2)
h = C /A， (3)
a = A /G， (4)









分，再对时间从基年 0 到 t 年进行积分，得到如下
公式:
ΔC = Δh + Δa + Δg + Δp， (6)









































TP = TW + TB =∑ i
Yi
Y( ) TPi + TB， (13)
TP =∑ i
Yi
Y( )∑ j YijYi( ) ln Yij /YiDij /Di( ) +
∑ i
Yi
Y( ) ln Yi /YDi /D( ) 。 (14)
式(13)～(14)中，i代表区域;∑ i
Yi
Y( ) TPi代表 TW;
∑ i
Yi




WB = TB /TP， (15)
WW = TW /TP， (16)

































明，1999 年我国农业碳排放总量(以 CO2 计)为

















放增速最高，为 5. 08%;尽管 2005—2007 年农业碳
排放增速低于 2004年，但该阶段增速整体要大于上
一阶段;在 2008年，受雪灾影响，我国农业碳排放增
速跌至 1. 29%;尽管到 2009 年增速有所上涨，但在
2009—2012年依然呈下降趋势;到 2013 年由于我
国气象灾害较为严重［20］，农业受到严重影响，增速




Fig. 1 Variation trend and chain ratio increase rate of
the agricultural carbon emission of the country
during the period from 1999 to 2014
2. 2 我国农业碳排放的影响因素分解
根据 Kaya恒等式计算得出我国农业碳排放影













相比基年 1999 年，从 2000 到 2014 年，农业生
产效率累计贡献 56 733. 45万 t的碳减排，农业结构
因素累计贡献 12 399. 69万 t碳减排，人口规模因素
贡献 28 676. 00万 t碳减排，而农业经济发展水平贡







Fig. 2 Affecting factors of the agricultural carbon































Fig. 3 Variation of the total agricultural carbon emissions in
South and North China during the period from 1999 to 2014
图 4 1999—2014年我国北方和南方区域单位
面积碳排放强度和单位产值碳排放强度
Fig. 4 The intensity of agricultural carbon emission intensity
per unit area and per unit agricultural output during the



















2. 4 基于 Theil 指数的我国农业碳排放强度区域
差异










Fig. 5 Variation of the differentiation between the
provinces，autonomous regions and municipals，
between the regions and inside the regions in
agricultural carbon emission intensity in China
during the period from 1999 to 2014
我国农业碳排放强度的总体区域差异水平 TP
值整体呈上升趋势，其中 1999—2010 年 TP 值变化
波动较小，表示该阶段我国农业碳排放强度的总体
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者。区域内贡献率在 2000 年达到最小值，75. 29%，
2010年达到最大值，91. 32%。除个别年份波动明
显外，其总体变化趋势较为平稳，并在近年有下降






并在 2012年达到最大值 62. 91%后呈下降趋势。北
方区域贡献率在 2004 达到最大值 38. 53%，2012 年
降至最低值 16. 20%，随即恢复上升趋势。















区，而沿海地区内差异最低，差异值在 0 ～ 0. 002 以
内，并在 2013年降至最低，仅为 0. 000 7。
表 2 1999—2014年我国南北区域内、区域间农业碳排放强
度差异对全国农业碳排放强度差异的贡献率
Table 2 Contribution rate of the differences between
North or South and between regions in agricultural carbon
emission intensity to the country's during the period from





1999 30. 38 47. 10 77. 48 22. 52
1999 30. 38 47. 10 77. 48 22. 52
2000 23. 31 51. 99 75. 29 24. 71
2001 32. 29 47. 16 79. 45 20. 55
2002 28. 41 48. 31 76. 72 23. 28
2003 26. 09 62. 31 88. 40 11. 60
2004 38. 53 36. 80 75. 33 24. 67
2005 33. 23 50. 83 84. 06 15. 94
2006 29. 43 53. 19 82. 63 17. 37
2007 33. 41 49. 51 82. 92 17. 08
2008 34. 63 49. 41 84. 04 15. 96
2009 32. 78 51. 77 84. 55 15. 45
2010 31. 52 59. 81 91. 30 8. 68
2011 19. 19 61. 69 80. 88 19. 12
2012 16. 20 62. 91 79. 11 20. 89
2013 26. 09 59. 61 86. 53 13. 47





























Fig. 6 Difference between South and North China in agricultural carbon
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